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71 #31*1 #4| -M^lS]^ ^3tt #71 #31*1^ #71 ^^AH^l # 

^-g. ^^7-11, ZL^JL #71 ^Jf*l)» ^<5Rr ^Zl-Al^Bfl^. 

i^&tK #71 ^Z^Al^eflo. ^ t§s§S\^ #71 ^^-^-^1- ^Z}-*Rr 

l-fr*H 7\ ^ljeL^ ^ a>71 #^fl^l vflofl #71 # 7 j A] 

^^-ol nfl #71 ^^-TflS ^Z^Rr A] 2-R-*fl7> 2^-sL* 7> 

£ 1 

^#S, 4)^1, -2-^, t&ESfl 
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^ SH>s ^ ^z]-«o v ^ {DIFFUSION FURNACE USED FOR 

MANUFACTURING INTERGRATE CIRCUITS AND METHOD FOR COOLING THE DIFFUSION FURNACE} 
[5^2} ^] 

51 5^ 51 4^1 

51 6£r w>^^ oj*]Ajd|}6|] nj-s v^z|« 0 V^^- ^>3_o jg. H^^Rr fS 

* 51^ ^iLJf^-cHi cfltb -¥-3^ ^ * 

100 : *1 170 : 

200 : 320 : ^] 1^-3. 

330 : ^ES^ 340 : 2-ff-S. 

362 : 364 : ^AA 

382 : 384 : wfl#^- 
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^-^] 

S>£^ *H^« ^1 ^ « 0 ^°fl 3 ^Ml*>7fl^ 

^^(diffusion furnaces)^ , SK>, ^3^-, ^ 7l^> ^ 

^ #^7] A>olofl^ ^ <q^ol 7l^# ^ ^ ^(sealing 

member)^ ^slr}. SL^^r tM^^r #^5. 'JM-^ <gofl nfljf #| £i=*Kr t-fl 

^«fl H3^l7> jLS^r <&^_Q fi}^2\ o> 
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tfl^l ^Z}-^ ^7} $-S_*\) #^is}±r ^S\JL, o)^6\) ^ y fl# 

^^1^- ^^7} o.^.*) s.^) x%°) JfrsLQ ^tifl#^ <U*- 7 } & 

at #31*1 ifl^ -^-S.^1 ^Z}-^ ^1 f^Jf^. tifl #51 ^S, 

J17>^ cHl^^l ^^o] ^-til^Cf. 

SEt!", ^^71 ^ Aj-g-Sl^ J7 7 >^ ^7J*\)7} ^El^ ^-g- 
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7> Jlii.Tr *jj l-fj-ji.<2}- ^"71 #qfl^l iflofl' ^J^o} AJ-7} ^ ^-7] ^| l-o. 

<21> S *V, #7l ^^-Al^Efl^- 4V7I *|1 ^d\) l^oj £ E<4 <&^5\±r 

*f| #7] E^ofl l^flBfif ^^S]^ 

1- S^*Rr ^-£2:^, ^71 ^ 2-a-S^ ^ofl *fl ^^Itt *ll 2 

<22> £ *v, #71 ^"71 2^-S.^ Jiel^^S. ^"71 2-R-S.tt 

<23> y>BJ- 31 §1-711^ ^-71 ^^} JL> AV7I HMlvr ^-71 2-B-^^.cf § 
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<24> Sth ^ofl <^*> S^s.^ a]~§-£ ^^^-711 ^ H o^£- # #71 1- 

#31, ^71 §^7l xflofl $1*13^- *fl 2^-S.sq- 2^-^^r# 7fl^H ^"7] 2 

iSS 2-fr*ll» *ll^Hr nelZL ^-71 2^-S.l- ^-71 A] 2-B-^ll- 

<25> O^}, ^- ^Al^l- ^Jf£ E 1 ^ £ 6t ^-S^A-] J^t} Aj-^ AJ 

^"71 H^#ofl $X°1*] 7)^ ^*Rr ^^ofl t^A^ ^o^^ ^. 

<26> AjAlojl^ ^e^H ^EflS. *r ^^7> oVeflofl 

^3HH ^$^Ol ^Al-g- 7 j-*l ^ ^cf ^^i^Tll ^^^>7l 

^SH^Itt £^H^ -S-^ ^Aj-o. ^ ^^j. 7 J- S ^ 7 ) cq 

<27> n}--g-0] AjAj^^A^ ^-A>SS^ Z\<& ^ 7}^ ^ ^0} ^5]^ ^tijl- oj) 

<28> £ l-o. ^Vcgo} W>^*V ^^Al^ofl ttj-s. ufl^Hj-Al 0)^0] Aj Efojoj 

Z\<Sl%n 7l^ ^ ^H]o] 7 fl5^ £^olcf. £ 1^- #2:^, 3^+3. 

^^tH (process chamber )( 100) , iLH(boat)(160), #<$*1 (f lange)(200) , ^^1] 
(sealing member) (170), n.z]JL ^z^-a] >^(cool ing system)* ^wltrCf. 
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^^(100)^- ^^o] ^l^sl^ ^<LsL ^^(quartz)S °1^^1 v-fl^M. 
(inner tube)(120)^ ^-^-J±(outer tube)(140)l- 7\Qt\. ifl-^«_(120)£r -tf-Sp?-7> 

s.~ 7fl« 0 >^ 7}*}v\ (140)^ ^^-^-y (120)1- #*}sm 

^^tH(100) iflJf« Jl^S. ^l^>7l fl^ ^(^l^l &£-)7 r -a*l€^r. 
vfl^HKo (120)2] *H<H^ tflgj= i00nfl^£^ ^o]3f)(w)l-ol 2±H(160)7> 
7Fg^>5iJ=- -a^s)^, iLB(160)2] *HM|fe y_H(160)» <£#Al7)7l fl^j. ^HflolE] 
(180)2]- w_H(160)» 3\&*\7}7) 5]^-^(190)7> ^€i=r. ^^^(120)^ 2]^jMf 

H(140)tt f-€*l(200)<H) ^^M, #^*l(200)«fl 2|*fl St}- ^^S^H 

(100) vfl^f# S]«-^Ei ^ ^^-^-711(170)71- 51^0(140)21- 

#31*1(200) a}°H ^^cf. 

1-^*1(200)^ ^^-¥-^1 ^°1 & o] -f^^ -g-sfl ^^(lOO)^ 

#31*1(200) 0>2flofl ^^Sl^r ^Hl(£Al5l^l ^<5>7fl ^Jl, ^JE.^ %B] 

*H^sl(W)-i-i- ^ ^fl*t y_H(i60)7V *^^§iH(ioo)s. #^*}7fl ^cf. 

#€*1(200)tt ^^1 2]^f-J±(140)» *1*1*>7) ^tr ^1^1^(220)1- 7^^, ifl 
^Hxr vflJHM.(120)* *l*l* r 7] ^1*1 wj-^icfl (240)71- ##sH 91 

4. #^1(200)2] U^ofl^ ^7}^ ^M(232)sf <?1^€ 27fl2l ^7}^ 

iH(222)(£^o11^ 3r>42] ^^7>i ^iH^H £^^) 7 > ^^cf. o}^ ^7}^ 
ifl^Mfli( 120)3 -fHJsM iLH(160Hl *lMs](W)*<4| ^^-^-i- <g 

W. ^^7>^ ^3EH(222)£r ^3 ^ofl oj-e}- ^ ^7} ^ oicf. 

^7}±: ^<yiB(222) oj-sflofl^ sl^7 r >i ^^5LH(224)7> ^^7>iS 
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» XlT^}^ ^tM: sr>^, 3|^l7>iS^ ^^7>^# A}-g-*VcJ-. ^-^^ Hi (100) vflfil o]«4 

(236)<>1 wfl7)XS(226)7l- ^^th 

"S^SHS ^ -^^tH(lOO)^ nfl-O JH^o.^ -ff*13fe c-il aHsH #$1*1(200)51 *1 
*1 4(220)5}- fil4-^-«.(140)A>o]ofl aJ-oi^)^ .2.^(170)^ ^^lS. ^Ir^ ojcHl #) of 

4^ -2.^(170)^1 i^ii -si«n ^ im^m 3*h -& JKt3.*r 

-2.^(170)^- ^^>7l ifltb 7^4. 

£ 2^r ^z^-Al^Efl^ <ajofls. j£a^i=. 5L^o]jl, 51 3^ 51 25] #^*1 

(200)^1 iL<^fe -£^014. £ 25}- 51 3-°r #2^}^ , ^ 

(first fluid passage) (320) , Xl 2-°rS.(second fluid passage) (340) , ^zj-afl 
(coolant supply pipe)(362), ^^Ml sIt^SK coolant return pipe)(364) , ^^H^ 
(cooling water pipe)(382), ^^-^ «ll#^(cool ing water discharge pipe)(384), zle! 
-H ^°r£S^4(temperature control ler) (330) » 7>^ltq-. 

*H 1-8-5. ( 320 )fe ^n^l^l- ^ XI l-8-*fl7 r * = ^ 1-^1(200)5} 
(220) ifl4°fl $1*1 i.^(170)-i: 4^ ^^<H^1^ -2-^(170)5} -i*l <§ cfl-g- 
£}51^- 3.z)m£SL3. Xl 1-8-5(320)5} ^^fe H^Xl ^#^(362)01 o^s) 

Xl l-°r<yiH(322)7> ^*13ul, Xl 1-8-5.(320)51 h}-^}^ ^zj-afl s]4^(364)o} <3 
Xl l-8-#iB(324)7> -M^l^cf. XI 1-8-31(320)^- cf^tr ^f-5} ^z}-Xl7}- A>-g-^ 
T 9= 200t;oll^ gfe oil H 31 #Sl#4- ^"Ol ^ ^o] ^-o. Af-g-^^ 

^Ol H^a^t).. o}^ ^.^(170)* ^Zf^M ^Sfl ^ ^9] ^Xl* 30. 
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XI 1^5.(320)7} ^4 Jf& ^4 #^4(200) ^4°ll ti}-§-^#!-^ #3)-ol ^ o) 
^<X4^, °1# ^4##£. ^^g-^HH 44 #s 4-8-*>7fl 44. 444 4 l-B-s 

(320)o1] ^S)^ ^4Xl^r £r£«- 7}7l£^- -H-^)5]^o> 44 ^ ^£ofl4£ 

71434 ^o>o> *Vcf. 

Xl 1-JM14 2^44 4*11 ^4X1 ###(362)£ ^£2.^(330)4 <£;I4 

4. ££2^(330)^ ifl^oil *lEi(heater)(332)l- , ^4* #^0.3. 4<X 

4tt Xl 4 ^(-5^1 3*1 &-g-)ofl <^*fl ^444 ^£ 7 > 2.^4. ^4X|7> ^4^ 
^g-^(350)£- ^£2:^(330)4 ^^4^ -^£24^(330)5 ^4X1* ^44. ^ 
^l^ofl ^4*fl^ ^£24-^(330H4 ^£5 7><14<X ^44 

^•4(362)* -f-*fl Xl l-R-3(320)5 ^44. ^Xl^r Xl 1-8-^(320)1- *5^4 
<H| 31*13^ £^(170)4 413^ *4*Ka, at!" Xl l-fr5(320) ^43 #qH4 

(200) 4^M1 ^ ^##4 #43^ ^4X1 3^&(364)# * 

«fl Xl 1-0-5(320)5-^ Hfl#34 ^£2^(330)5 tfA] Sl^^cj-. 

°lE|tl- -&£2^-f-(330)<^l ^eKerror)7> ^334 ^4Xl7> £.^3*r -^£3 ^ 
3*1 ^ 3"4 ^^7> ^ ojtj. o] 4 1-^1(200)4 4^-^(140) 4°H1 # 

<a€ £*3(170)°1 4<isi 4^413 ^43) $1H4(W)-I- 4XH1 ^4 
711 €4. 

44*1 £ ^4 #^4(200)^ Xl 1-0-5(320)4 t£5 ^-£2^^-030)^1 °f|&| 
7} n £*3(170)# *34*M 4^ 4 2^}7} Xl 2-fr5(340)# 7>^14. 

Xl 2-0-5(340)^ ^4^r3" Xl 2^7} ^-55 XI 1^-3(320)4 42fl°ll XI 1 

-R-5(320)4 -^^4711 ^44. XI 2-0-5(340)3 <^#ofl^ ^4^ ^-^(382) °J 4^ 
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*11 2-^-^X^(342)^- ^A^r «fl#*K384)°l ^^s)^- ^1 2-fh#iH(344)-i- 7f44. 

l-(water)-i- A>-g-*>cf. ^ ^ 4 2-^(340)^ *fl 1-^-5.(320)^ 

^4^r ^r£S^^-(330)7> ^^J15 ^S]7] #77}x) ^Al^o S A>-g-£]^ ^ 
it til ^ -^S^-f ®o) nflef 18°C^£^ ^ Tfl^ilS. ^ 

^ T= $44. ^BH^ ^Z^Aj^^o. v^zj-^l- 7>^*l-7l ^ ^£3:^-^(330) 

» ^A^rA ^AA$\ £°1 °^£r5I» 44 ^ 

^^(382)^ ^4^ ^^1(370)4 <^^^^-. ^4*1] ^-&(362), ^4 
*\] 21^(364), *34^r ^^(382), ZL^i tifl#^-(384)<Hl^ &7}^9l Ai^ofl 

3*fl fSf 7fl^l^>fe ^ell^oljr. «flw=-(312)°l ^ °l£HH -frlM- S 

€^714, <*fM- *#*\is}7} 1:(314, 317)°1 ^ 5£4. ^4*fl ^^-^ofl 

^ =L ^-¥-1- *5.fe -MN 4*113 -&-f-<?M: ^ll^>7l 21 tb ^X(318)7> <^^€ 91 
4. 

#^4(200) tflofl^ ^^ 7 > *]j 1^-5.(320)21- ^4^7}- 

* = ^ ^1 2^-5(340)7}- 44 ^^£l ZL, oil- ^1 1^-5.(320)^11 ^-^51^ ^4^12}- ^ 2 
^5(340 HI ^5)^ ^^7} 44 ^ ^£4. ol^^- o^ ti j.^o] ^ 

4 ^ ^4^4 ^AAA ^34 °^£i ^«l7V _2.<*£}^r «o v *m ^ ^Ji, 

-H7}-2l ^^71- ^4^7> $\¥-3. «fl#£l^ 3* « 0 M^- ^ &4. 

51 4^r ^4^-1^2} ^a. _£a}-^ 51^olJl ; 51 5tt 51 42} #^fl 

4(200)21 J^^rTr 51^14. 51 4 ^ 51 51- ?]} 1-^-5.(320)4 *fl 2 
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-H-3(340)^r €^^1(200) ^3 -g-^^ ^^3. ^r, XI l-ft-3(320)^ ^3"Xl 

7} ^iffl*](200) 3*13^ ^-^(170)^- 33 Jl^L^ ^.^(170)* ^z^H*- 1- 

31*1(200) ifl^] :HS)«g#o.3. ^^SlJi, #^3(200) ufl-^3 X) l-fi-3(320)3 <*H<H 
^ Jl3^ v °-3 Xl 2-8-3(340)7> ^^^4. °13 ^3 XI l-f}-3(320)3 XI 2-^-3(340) 

3 $^$]*i7> 4^ ^ =r 

t^fHolcf. ^3X1 ^-#^(362) ^ ^3X] 3^(364)£r 7flW2, ^z^r 

^#(382) ^ ^3^r wfl#^:(384)^ #Bflt- -fr3W. ^3*fl ^-^(350)^.3 

Jf3 ofl^^i #&|#ol ^512^(330)3 ^g-£3. ^£^^-(330) ^fl3 Sl3(332)ofl 
3*fl #3#3 ^^-8r£# 7M£4 2^33. 41 fi^ #3«£r ^3X1 

(362)^- **fl #$3 (200)3 33-^(220) i-fl-f-41 ^€ XI l-fi-3(320)« ^3^^ ±^ 
(170)-g- ^333JL 1-B-S.(320)7> ^3 l-iffl3(200) tfl*Hl "V-g-^^l-ol 

#3"3^r 3* X] 1^-3(320)1- *3^ #3«£r ^3^r 3^(364) 

-& ^ 51211 ^-(330)3 3t£3(^ Sll). # ^512^(330)41 41371- 

XH-*Rr ^3X1 ^^(362) £ ^3X1 3^(364)^ ^t4(^ E J S12). 
°1^4l -^#^(382) ^ ^z|^ Hfl#^(384)* 7fl« 0 >3^. ^3^r ^-^(370)^-3 

Jf3 3 18°C3 l^-SrSM- 7}Xb ^3^7} *33^r ^-^-^(382)-ar ^-*fl XI 2^-3(340) 
1- *3^3 5L^(170)-§: ^^)?J4(AEfl S13). XI 2^-3(340)1- *33-2-xr ^3"^ 
^3^r «fl#^:(384)* f-sfl 3^3 «ll#^3(^ S 14). ^512^(330)7}- 
3^.3 XM^tt ^3t ^^(382)3 *33t «fl#^(384)# x>^s>JI 4)3*11 
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^^(362)4 ^zj-afl s]^^-(384)-a- 4^1 7fl y <HH ^) i-H-s(320)-g: J&s^ ^zMH 
,SL%(170)^1 ^A^. 
£.3}-] 

1^<H] Sj*}^, .SL^-i- ^^>7l ^*fl ^*)]7}- Jl^tt #31*1 tfls] -frs.^ 

<a^^I ^ ^^Sf ^^ 7 > ^o> ^«17> _£<*£|^r ^ 

o]3*.o\) ^ti}7]- ^^AS. 7>^m «fl 4*1 £rJ£S*i^ S^^S-^-, 517} 0] ^A^IA 
^13^ "cM^Hr Jl^7> 5U4. 
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1] 

^>-§-5]^ ^i^fl SH*!, 

#^^5]- ; 
[^T 1 * 2] 

#71 1^-5.21 ^cJ-o)l <g^£]^ ^ iM^; 

-#7} ^ ^ofl ^s)^- s] ^^-4; 
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^7) Xl #7] o^^S]^, ZLZJ\JL ^7) Xl Xl^S]^ 

^•71 X) ^5L# S^Rr ^S:^S>\.; 

^7} Xl «]i=HI *g^£ Xl 2|<?jiBS} ^^51^ XI 2^#*4; 

^-71 XI 2-^-S.^ ^ofl xl wfl#^r* t\ ^-*M$r 3 

[^T 1 * 3] 

xi 3%hi sa<H^, 

[^T 1 * 5] 

^5)5. XlS^l ^ S^VS.. 

[$^* 6] 

x] 4^-°fl &°H, 
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[3^* 7] 

A oM l^Mlifr ^-71 ^1 2^-^i4 §^ ^o] ^ ^z^^ol 3}^ s-^l o.s. ^ 
8] 

<$7] A cooling water)<y 33* s^'il s}^ ^1^1 a> 

9] 

7%H1 &<H>H, 

^7} 4 l-R-^1^ #el#(Glycol)^l ^ ^ $^$\S. A)2,°\} A]--g-£)^- 

10] 

^ ^ l-M* ^l^Rr 

^7} ^Si^o\) o\)z] 7 } l^sqig <#7] A] 1-B-S.^l- A] 
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#7l €31*1 ^l^lSl^ Xl 2-frS.Sl- <^^€ XI 7fl^<^ #7l XI 2 

#7l XI ^SiM-^r #7l XI 2-frXl«- Hfl#?3:-8: **fl afl#*Kf 

11] 

XI 10%H1 91°]*], 

#7l XI 2-R-Xl^ ^ zKK coo ling water )9l f>}±=. ^#5.2} ^z}- hJ-^ 

12] 

XI 10%H1 sa«H-H. 

#7l XI 1-B-XItt M^(Glycol)*! ^HJilS ^ ^§-2] ^ . 
13] 

XI 10%H1 &<H*1, 

#71 XI l-B-SSq- #71 XI 2^-5.^ JL£l^#o.S. ^ ^ J?^ 

14] 

XI 13%H1 &<X*1, 

#71 XI 2^-S.^ #71 XI #<H1 3*1^ 3# ^ 

#S.2l ^Zf « 0 >^. 
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15] 

4 13*<H] 9X°]*), 

l-R-S^ ^-71 *fl 2^S^ AVg).^ ^^£]^ ^-g. s.^ o_ s ^ ^-AV 

^ w 0 v^ . 
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